Neolithic plant use in the western Mediterranean region: preliminary results from the AGRIWESTMED Project by Peña-Chocarro, Leonor et al.
ANNALI DI BOTANICA
Ann. Bot. (Roma), 2013, 3: 00–00
Journal homepage: http://annalidibotanica.uniroma1.it
Vo l u m e  3 ,  2 0 1 3
ANNAL I  DI  BOTANICA
C O E N O L O G Y  A N D  P L A N T  E C O L O G Y
  
Pietro Romualdo Pirotta, founder, 1884
 
 
Pub l i shed in  Rome ( I t a l y )
ISSN  0365 -0812
INTRODUCTION
The origins and spread of agriculture from Southwest Asia
to Europe has been one of the key topics in archaeological
research for the past forty years. There are many studies
focusing on the multi-faceted aspects of the subject and major
works that have guided the advances in the understanding of
this chief turning point. These developments are based on the
refinement of interpretative models and, particularly, on the
application of new techniques of analysis and methodologies
coming mainly from the domain of natural sciences. In
addition, new interdisciplinary projects across large areas
of Europe have contributed to improve our knowledge of
this fascinating period. One of these projects is the
AGRIWESTMED project (Origins and spread of agriculture
in the western Mediterranean region)funded by the European
Research Council (ERC-AdG 230561) and led by the
Spanish Research Council (CSIC) with the participation of
several European institutions.
The project main focus has been the study of early agriculture
across the Iberian Peninsula and northern Morocco through
the analysis of various archaeological and environmental
proxies which should provide a better comprehension of the
multifaceted and complex nature of farming. This paper
illustrates results produced by the analyses of seeds and fruits
from Neolithic contexts in the area. It highlights the large
diversity of cultivated species documented from the early
stages of agriculture as well as the significant role wild plants
have had in areas such as northern Morocco.
MATERIALS AND METHODS
Located in the Mediterranean Far West, the southwestern
Mediterranean region occupies modern Iberia and northern
Morocco. The area is situated in a marginal position in relation
to the European continent and here agriculture arrived to an
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ABSTRACT – This contribution focuses on the preliminary results of the AGRIWESTMED project which focuses on the archaeobotanical analyses
of early Neolithic sites in the western Mediterranean region (both in Iberia and in northern Morocco). A large number of sites has been studied
producing an interesting dataset of plant remains which places the earliest examples of domesticated plants in the second half of the 6th millennium
cal BC. Plant diversity is high as it is shown by the large number of species represented: hulled and naked wheats, barley, peas, fava beans, vetches,
lentils and grass peas. To more crops, poppy and flax, are also part of the first agricultural crops of the area. Although agriculture seems to occupy a
first place in the production of food, gathering is well represented in the Moroccan sites where a large number of species has been identified.
KEYWORDS: ARCHAEOBOTANY, NEOLITHIC, WESTERN MEDITERRANEAN, AGRICULTURE, POPPY
doi: 10.4462/annbotrm-10306
NOTES
Andalucía, for instance, archaeobotanical research has been
concentrated in the central part, in the Córdoba, Granada and
Málaga provinces where the main Neolithic sites have been
investigated. The same situation applies to the other regions
such as central Iberia where only a few sites have been
analyzed (Fig. 1).
More than 30 sites have been studied for one or more
proxies and partial results or general views have been already
published (e.g., López Merino et al., 2010; Peña-Chocarro &
Zapata, 2010; Aguilera et al,. 2011; Oliveira et al., 2011;
Palomo et al., 2011; Pérez Jordà et al., 2011; Cortés et al.,
2012; Gibaja et al., 2012; Peña-Chocarro & Zapata, 2012;
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end in its westerly spread across the Mediterranean shores.
The region lies at the confluence of both Mediterranean and
Atlanticinfluences which favoured a great diversity of
climates and landscapes to which farming had to adapt.
Over the past years, research into Neolithic farming has
increasingly developed in this region with particular
emphases in the coastal Mediterranean area (Valencia and
Cataluña) where projects including systematic recovery of
plant remains have been set. For other regions of this
large territory the development of archaeobotany and the
application of proper sampling and recovery techniques have
been characterized by a punctuated distribution. So, in
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Fig. 1. Map showing Iberian 6th millennium cal BC sites with archaeobotanical data from which 15 have been studied or reviewed within the
AGRIWESTMED project. - 1. El Mirador, 2. Los Cascajos, 3. La Vaquera, 4. La Revilla del Campo, 5. La Lámpara, 6. Trocs, 7. Balma Margineda,
8. Cova 120, 9. Plansallosa, 10. La Draga, 11. Can Sadurní, 12. Cova de l’Or, 13. Cova d’En Pardo, 14. Cova de les Cendres, 15. Mas d’Is, 16. Abric
de Falguera, 17. Cueva de los Murcielagos de Zuheros, 18. Cueva de los Mármoles, 19. Castillejos de Montefrío, 20. Cueva de Nerja, 21. Cueva del
Toro, 22. La Higuera, 23. Bajondillo, 24. Hostal Guadalupe, 25. Roca Chica, 26. KafTaht el-Ghar, 27.Grottes du Khil, 28. IfriOudadane
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Schellekens et al., 2012; Morales et al., 2013; Zapata et al.,
2013). 
Early Neolithic sites across the region have been systematically
sampled for seeds and fruits. Soil samples have been
processed using a flotation machine that has allowed
the recovery of rich assemblages of plant remains. The
identification work has been carried ouat at the Laboratorio
de Arqueobiología of the Centro de Ciencias Humanas y
Sociales (CSIC) at Madrid (Spain).
RESULTS
Archaeobotanical data collected over the past two decades
suggests a quick spread of agriculture throughout the Iberian
Peninsula (Zapata et al., 2004, Peña-Chocarro & Zapata,
2010, 2012). The first domesticated plants appear almost
simultaneously in different regions setting the beginning of
agriculture in this territory by c.5600-5500 BC when the
earliest domesticated plants associated to Impressed pottery
and domestic animals appeared at the site of Mas d’Is on the
eastern coast of Valencia (Bernabeu et al. 2003). Further
north, in Cataluña, the first evidence is dated between 5500-
5300 BC (Buxó, 2007; Antolín & Buxó, 2012). The
Catalonian coast has provided with interesting sites such as
Can Sadurnì (Antolín & Buxó, 2011a) or La Draga (Antolín
& Buxó, 2011b) where rich assemblages of plant remains
have been studied.
In both coastal and inland sites of Andalucía (Peña-Chocarro
& Zapata, 2010, Cortés et al., 2010, 2012; Pérez Jordà et al.,
2011), AMS dates from seeds and fruits of cultivated plants
seem to be concentrated around 5300 cal BC while dates
from inner Iberia (Stika, 2005; Peña-Chocarro et al., 2005;
Peña-Chocarro, 2007) point also to the same date. In the
Atlantic coast available data points to domesticates being
present at least from the early 5th millennium BC (Zapata,
2007) while in the Pyrenees, most recent work has shown
much earlier evidence for the presence of cultivated plants
(Rojo, pers. comm). 
It is paradoxal that when discussing the spread of agriculture
into Europe through the Mediterranean corridor most of
Northern Africa is a blank area in terms of archaeobiological
studies. Dates on plants and animals are almost inexistent and
environmental work is still limited compared to other
regions. We know almost nothing about when food production
started in this vast territory and where the first evidences
occurred. Data is still limited but recent developments in
northern Morocco where various sites have been excavated
and sampled for plant remains have also provided early
Neolithic dates which are contributing to increase our
knowledge on this vast territory. Prior to our work, the only
available date from a charred cereal grain from this area
(from Morocco to Lybia) was that of Kaf That el-Ghar (KTG)
which placed the earliest evidence of agriculture between
5480 and 5080 cal BC (Ballouche & Marinval, 2003). Over
the past few years work carried out by Linstädter at the site
of Ifri Oudadane (Linstädter & Kehl, 2012) has allowed
recovering and studying an impressive dataset of plant
remains. The assemblage includes more than 8000 plant
remains, being probably one of best studied sites within the
region (Morales et al., 2013). A lentil (Lens culinaris) has
been dated to 5661 ± 37 cal BC while the earliest cereals in
this site appear some 500 years later. Further sites such as
Grottes du Khil (Tanger) are currently under study.
DISCUSSION
According to current data, first farmers from the western
Mediterranean grew a large variety of crops which included
hulled (einkorn-Triticum monococcum- and emmer –Triticum
dicoccum) and free-threshing wheats (T. durum and
T. aestivum), barley (Hordeum vulgare) and a wide variety
of legumes such as peas (Pisum sativum), lentils (Lens culi-
naris), broad beans (Vicia faba), vetches (Vicia ervilia and
Vicia sativa) and grass peas (Lathyrus sativus and Lathyrus
cicera). Flax (Linum usitatissimum) and poppy (Papaver
somniferum) were also part of the broad range of crops
cultivated in the region. Although most of the available data
focuses on domestic crops, there is growing evidence of wild
foodstuffs being consumed by early farmers, increasing the
range of plant resources used for subsistence. However, their
importance in the overall diet is difficult to evaluate.
The predominant crop species are the free-threshing wheats
and the naked barley while the hulled species seem to have
played a secondary role except than in some sites of inner
Iberia (sites of the Ambrona complex and Los Cascajos)
where they appear to be the main cereals (Peña-Chocarro et.
al., 2005; Stika, 2005). In some areas like Valencia, einkorn
and emmer seem to have already disappeared by 4500 (Pérez
Jordà & Peña-Chocarro, pers. comm.) while in others they
kept being grown even if their presence is always limited.
Legumes appear frequently in the archaeobotanical record of
the western Mediterranean but always in low numbers. The
wide range of species represented (peas, lentils, fava beans,
vetches and grass pea) highlights the great crop diversity of
this territory. Pulses are significantly more abundant in south-
ern Iberia and northern Morocco while in the north these are
less represented. Two more crops should be added to the
cultivated plants identified in the area: flax and poppy. In the
first case, flax seems to represent a significant addition
introduction in some of the areas studied. For example,
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in Valencia, this species is not recorded until the late
3rd millennium (Pérez Jordà, 2011) whereas in Andalucía,
at Los Castillejos, its presence is well attested from the
5th millennium BC (Rovira-Buendía, 2007). The presence of
poppy from the at least 5300 BC in sites of Iberia
addresses the question of its domestication. Based on the
archaeobotanical data available, it has been suggested that
this species belongs to the second group of domesticates from
outside the Fertile Crescent were added to the original crop
assemblage (Zohary et al., 2012). In fact, several authors
have suggested that it was domesticated in the western
Mediterranean area (Bakels, 1982; Zohary et al., 2012). Apart
from a single find of wild poppy from Israel (Kislev et al.,
2004), most data comes from both the central and western
Mediterranean area and central Europe. Earliest evidence
comes from Italy, from the site of La Marmotta (Rottoli &
Pessina, 2007) while from Central Europe poppy appeared
between 5300-5200 cal BC (Salavert, 2010). Further data has
been retrieved from Iberia, from the Cueva de Los
Murciélagos (Córdoba) where a significant amount of seeds
has been identified (Peña-Chocarro, 1999; Pérez Jordà et al.,
2011) (Fig. 2). One of the main problems raised is that of the
correct identification of poppy seeds. In fact, distinguishing
between the wild P. somniferum ssp. Setigerum and the
domesticated P. somniferum ssp. somniferum is impossible
in the absence of poppy capsules (Fritsch, 1979).
Despite the main element of the food producing economies
were cultivated plants, wild species kept to be exploited
adding diversity to subsistence. For other areas such as the
Near East, archaeobotanical studies (Fairnbairn, 2007) have
demonstrated the collection and processing of wild seeds.
Examples from Europe are also abundant (e.g. Jones, 2000).
The available evidence from plant remains for the western
Mediterranean has been traditional limited, mainly consisting
of the presence acorns, hazel nuts and in few cases of
wild Prunus fruits. However, fresh data from northern
Morocco (Morales et al., 2013) reveals an extraordinary rich
assemblage (more than 7000 remains) including different
taxa which suggest the importance of gathering in these
communities. Seeds of the mastic tree (Pistacia lentiscus) are
the most abundant but there are also many other species such
as the dwarf palm (Chamaerops humilis) or the juniper
(Juniperus phoenicea) are common. Plant groups such as the
wild legumes, particularly Vicia and Lathyrus spp. are
frequent while other food species such as Quercus and Olea
are less common (Morales et al., 2013). Interestingly, a
common macroremain is represented by the aerial rhizome of
alfa grass (Stipa tenacissima).
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Fig. 2. Seeds of Papaver somniferum, poppy, preserved by charring (left) and by dessication(centre and right) from Cueva de Los Murciélagos
(Zuheros, Córdoba). Photograph: J. Morales.
CONCLUSIONS
This contribution has outlined some of the archaeobotanical
results of the AGRIWESTMED project stressing the
diversity of species found in this region. Domesticated plants
are attested from the second half of the 6th millennium cal
BC. The plant remain assemblages include a wide variety of
cereals and legumes as well as poppy and flax. This diversity
of species implied a deep knowledge of the various species
agricultural cycles as well as of the various farming systems
and agricultural practices. The systematic dating of
short-lived specimens from a large number of sites in Iberia
and north Morocco allows suggesting a quick spread of
farming throughout the region. Early dates are found in
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Valencia and North Africa with dates around 5600 cal BC
whereas for the remaining areas most dates concentrate
around 5300 cal BC. Wild plants are well represented in
Moroccan sites indicating that gathering was still a common
practice. 
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